Welcome to Chattanooga

Wai-Ran (Warren) Wu
Transmission System Reliability
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e During past few years, unprecedented
thermal/voltage problems have caused
numerous TLRs (Transmission Loading Relief)
events on the Eastern Interconnection.

e The granting of simultaneous transmission
services based on non-simultaneous contract
path transfer capabillities continued to be major
grid operational problems

 Stability concerns in real time system operation



 EXponential growth in
transmission transactions

* Increased number of new
generators without adequate
transmission

* Basing power transactions on the
“contract path” without regard to
how power actually flows



 Non-Simultaneous Thermal Transfer Study

e Eastern Interconnection System Topology

— Transmission Configuration
— Generation Availability

« Simultaneous Thermal and Voltage Transfer
Study

e Simultaneous transfer patterns and their
Impact on system constraints
* North to south
 West to east
e South to north
 East to west

e Real Time MW and MVAR Generation and Load
Dispatches



MW Net Schedule
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North to South Net Schedules (May thru Sept 2000)

= >
10000 Max = 10,366
467 hours >= BOFO l A
8000 I I | 1 L] | Ll
l l
4000 i r 1 I l T 1
2000 |"I\
0 T T T T T T T T T T T T T T T T T T
& @%%Q h?;.:)i‘: ]}QQ rp.:)i“: &Q QQ . g@ @ﬁﬁ .{I‘Q rL@Q r:l@(“: REPQ N@Q rl,@‘: rﬁ}%’i‘: ﬁ@i‘: h\@t a{bﬁ r \"i‘::n
# A i
q@’@cﬁ'}@"ﬂ}cﬁ“@@@ O R - I
-2000 I
<4—— Max=-2401
Zero values represent missing data
-4000

Date (MMDDYY)



Hourly Schedules Summer 2002
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Depending On Transfer Directions, System Operator
Needs To Monltor The nght FaC|I|ty

Contlngency 8930 \ e ERES)

BLAG CRK 500-8SHELBY 500-1
DC3-N5-423  5.00% overloaded
WE_AC 9.82% overloaded

Contingency 9011

SMNEWMAD 161-7NEWMAD 345-1

SMNEWMAD 161-7NEWMAD 345-2
AC-NS-423 8.93% overloaded
AC-WE-419 5.55% overloaded

Contingency 1367

8MARSHAL S00-85SHAWNEE 500-1
DC3-N5-423  6.07% overloaded
WE_DC

Contingency 1301

8DELL 5 500-8ISES 5 500-1
WE_ALC 6.03% overloaded

Contingency 1366

8CUMBERL S00-8MARSHAL 500-1
WE_DC

Contingency 2198

05BAKER 765-05BROADF 765-1
WE_AC 0.9%% overloaded
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Illustration 1
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Power Flow Reverse Direction Hourly
and Grid Congestion Surface Quickly
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Contingency 1634

BYOLUNTE 500-BWBNP 1 500-1
AC-SN-422 6.74% overload
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e |dentify thermal, voltage, stability
constraints due to normal or contingency
operational criteria

* Monitor Real time Operating System
Limits
« Address thermal and voltage constraints:
— Local operating procedures

— Scheduling approval process
— Transmission Loading Relief (TLR)



MW Transactions Cut

Top 20 Flowgates (May-Aug 2002)
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MW Cut
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MW Cuts by Reliability Coordinators in 2002
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MW Cuts for Highest TLR Levels
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« Natural gas price swings, weather diversities, and
market attributes, Single snapshot of the
dominant seasonal transfer pattern
IS not adequate in capturing the
operational effects of the Eastern
Interconnection.

e In fact during 2002 Summer, West to East
& South to North became the

dominant transfer patterns per EPRI
2002 TagNet (no longer North to South pattern) .



T

; ) ; .
D |
| T MW —1 OWA N
W‘ NEBRASKA
];'* Ol,ZOO t0 2,720
P O 680 to 1,200 N
} (O 390to 680 ILL N
O O0to 390 -
< Status
MISSOURI
M ] Announced UCKy.
peratlona
| 0 ional
Type H
‘ Combined Cycle NESSEE
QPeaking or Other & )
Diameter | ARK S e
28 to 56 = @)
24 t0 28 f
17 to 24 =)
7 Ssy€sipp ALAB
> '
TEXAS o Ul =
) ——— \
v \
CHIHUAHUA \ \
\
COAHUILA

@,
-Q
L~ NSy LVAN
S >
VIBGIN
Q
e
Q
H CAROLINA O
Q
SOY Y CAROLINA
EORGIA

Publicly Announced New Generation &

IDA

Q

Existing Gas Pipeline Capacity (3/2001) ¥




35,000

30,000 |

25,000 |

20,000 |

15,000 L

10,000 G

5,000 ¢

0

Source: EEI Statistical Yearbook and Energy Information Administration



- A Prescription for Gridlock

A Sta e nghway System . . .. Being Used as an Interstate
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